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[0 0 8 4] 

T 9 J - 3 - K £ ^ ^ U befell bfeytS, 

#cic, s l 7 otcTfA^m«^^N^itMC^± (o^uiES) 
WrS*ifc»-&lctt, S l 8 otCj§A,-£\ KtfWAffir'e- FT?***^** 

5:¥I»it5*\ UtttafM^- F^fcMgJM^- F©v%1**i*>-e&Sfe 

oj i:t«. 

[0 0 8 5] 

•eit, i<S 2 0 0 (CTrft^- Ffcifi^iff^- KtCKJtU UTS- S 120 
lcM-6 0 ^^M a t- FT'tt, PWMf^0fa-f^l:±ffi^?fa-fY i'J 

d>f;t€-^ l 2©iasf£j&K£Ji#£-fr, ^mte^N^M^*gH (2 0-3 

[0 0 8 6] 

J£A^t HtfS 1 4 0T?#^^$tlS hl'JNWfBT'feS T2 0j <fc 

U/hSvO Wtt, A^^- F"e&S£«>, S l 8 0 

JSU:M0£J:e>&c, ^HJfeM©^^ Algesic feVNTli, {£i$ • 
SMfc&£fc*fo&Ufc:^*/ (It3M) ^mXTcVA r« i e-*«S:JBv^©T?l±fc< 
. -#CD^2/ (#f2f@) •feiga.fcSire-* £>7>f 1 2 a ITftMl 

, r7>f/\ 0; E-# 1 2^\(Z)ii«S^§: P WMftflHf -f* i IC J: »J, U^A^-^ 1 
[0 0 8 7] 
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#T*£3o £fc. U rt=E-Z 1 2 ZmMfflffl^Zy-l A°E CU 1 1 iCO^T% 
[0 0 8 8] 

CU 1 U fc-ft-ftLfeE CU^ly-f 1 0 l:i^lT%, 

□ 

[0 0 8 9] 

*^MMT*it, MO S F E T 2 1 > • >f:7-r& PWM-g^fi-r 

0«i£SN & &mmm&& £ & & £ e> fc p wMi#®fi-f^ ^^M^ic^t 

[0 0 9 0] 

*||»J-e«. IfM^n>2 4^MOSFET2 ljtlWbtt) 
2 &#i2t-5I 3 (C, MOSFET2 nc^btt^l 

iz/i *j ^ T v -J U I/ - R y fctgtt, 3>^SWl4aS:HI fEifr^E - Klc^J »J SI 
itiH /ty^r*;^'J b-RyfiDi^tffflC-C, 9^/^-^ l 2^Hl#i 

Ai"^r fciC «fc y , MOSFET2 1 & t>tt^<*ofeh^© i ;>fA S; E-^ 

2 4 ffi$E#2 0 0 3 - 3 0 3 1 7 2 3 
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/ 

[0 0 9 1 ] 

c« 2 gftftn 

^J§$*ITVn£ pftlJW?r;-MO S F E T 2 2 <7-f A^E-# 1 2 <£>ii« 

ftJBU HlUM-ex-Y LT&JB3*lT^5 n^*;W\ 0 «7- 

MO S F ET 2 U, t7>f A^-* 1 2 <Dm$&*M.M&Jt&1*:2> tL®><DZf U-*r 
if^btfMt, JglC, MOS FET2 2 fri~>y J A^:- # 1 2 fCM£ii«M 

[0 0 9 2] 

KlCg&RStu ffiW5i/12a«5, S^tffii4 5MMOSFET 
2 2 $:^lt, /tyf'J 1 7 ©lESfflKCg^SftT V^. 
[0 0 9 3] 

fit, a^^JSST^f 3> 2 4 li, MOSFET2 2l:PWM|(Jit§rtt: 
i'J, "7^;^-^ 1 2?:Ii®f L, >7>r /\ 0; E-# 1 2 & {frits** BR JCtt, 
C-fA^-^! 1 2 iZMfimWzZfttcMO S F E T 2 1 ~&3ry LT, r7>f;^-^ 
1 ZCD^^is 12a~12 b|^5:M^-r-5 3i:lC J: *J\ I7>f A^-* 1 2 fc^Jg 

[0 0 9 4] 
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[0 0 9 5] 

as 4 5 -£&Lmztiz>=e-*mm*:m*<^z>z.£.^& y, l owfiit- w^^-f 

[0 0 9 6] 

o£ y, y-o^-* i 2(D|gg&^{cu-f /\ 0; e-# i 2 tc^SPfr^ jnt>*AW 

A##/h£ <&*U£, >7-fV\°^-# 1 2©^«|lI«Jt 1 KN««*SlitTLT, «^ffi 
CT, MO S F E T 2 2 St> ■ t7St5 PWMif Ofa-f-f W^^^r 
[0 0 9 7] 

EP*>, £©*&3I#liS*&;**i5£, s 3 l otcr. _tx&b£S l l o tmm 

(c, <7>f7\ o ^-# i 2©a#^- K^itM^- Kicaa^-r-si^icfc y, * 

fpra-r-r^PWMfftCt^^/^-^ 1 2 £|ggfr£i±, i<S 3 2 0(Ct 

I mS:, «^4£ffi3l$4 5 ^UTMtS. 
[0 0 9 8] 

fit, i<S 3 3 0T'lt f O^ffilfc^-^WMI m^f 

nfcMiE J: y/hsv^^fr&^HT-rsxfcKi.fcoT, fae^ofl-a-e^-* 
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[0 0 9 9] 

S 3 4 0fit € - ^ ¥^tJli I m^f 4!) ^ feitf i F i Ufe 

*e&*ui, s 3 2 otc^ff-rs. 

[0 1 0 0] 

S 3 3 01CT, ^-Z¥-i%mffimi mtftmUE J:»J*»/h3V\2i¥flWTS 
tifc»^ ^-#;ft##<£V^-£) fctt, S 3 5 0t:t, itiHIFiib 

T*E h;i/?B£<7)^-#«SfE£-fey h U $K S 3 6 0 KT&ffi i £- FfciSrH^ 
-KlCgGgLT, StfS 3 2 0 CI§ 0 fit, ^C7)J:e>{CS 3 6 OKX. {£jt 

1 2#£gifr£*l5 0 
[0101] 

L O W#it ^ ^ /N'liMi^ST' S ^ itf I E , F, 

ti:^®MN^ r2 5j tcj&sfc^m&ffitflgjesjru ^rftl^^E-KNF 

2 0j JC*Si:g©«^ffi^«^3n«. JtHMtGtt, B 1 H^MCDJrfcK 

[0 10 2] 

2 7 ffi$E# 2003-3031723 
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friz. S 3 4 01CT, =E-^¥Wu«I m#Jt*M»F«fc »J V^^WiS 

i-5«l:5£fcofcfr?)cWiihi^TLi:ofc*><&£#T s 4 1 o &cit#> s 2 l 

[0103] 

— S 3 7 0 ICT^ I m^MffiFJ^T (o^UlES) T*& 
5 i^Wr 3*1 S 3 8 0 iZM/vV, SC^ECDtft^^ — KJfifcAfflf^ — K 

T'feSA^^^ISitS. fit, Jg^EcDA^^E- F^lAf^- R-C&tttUi 

, S 3 9 0CT, MfFhlTSh^^Uffl^-^i^^t^ hi, i<S4 

ooict, Mffi*:- K&lfitffcflME- KJC«3£Ufeft, S 3 2 0&CMU, Si 
^ODrftW^e- KtfWilflf^- KT?*>n«, t S 3 2 0 lcM£„ 

[0 10 4] 

-MO SFET22?:, Cf^f^-^ 1 2 ^\(Dii1t &ffi0H^" £ A>f K*>f V 
[0105] 

7\ 0; e-# i 2W7^f^°E cu i i ©/hSfb&H* it^t'^s. ioT, rti 

[0 10 6] 
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[0 10 7] 

^l/A^-MO S F E T 2 2 & £ ? JC L T V^ £ #, 3 © p ^ -V * ^ ? 

-MO S F E T 2 2 (Cf^^T, nf^^Jl/MO S F ET$:^ffltl)i:9tCbTt) 

pf ^^;w\'y-MOS F E T ^^fe^^Cit^T, U^f^EC 
Ull (®^TliE CU^a^ >^-# 1 0) £#T£&Vn d 
[0 10 8] 

xmrnmnu smmmmz, mi. mzmmmo^oiz. ^-taecui i 

1 2 (DWM't- F$:l!l£lt, ?>f A^-* 1 2 ZmWtffi&ft 
-#12 (D^Wi^~ KfcW/tbT, y^rtt—lt 1 2 £Igi&-r £<£>&Cffl PW 
>f 3> 5 5#, iKf-ECU 1 6 ©ifi#*f£S^-f n> 6 1 

-*jcf£-v*, c^;^-^ i 2 zmwj-t -s £ e> tc b & t> <z> & & «> 

[0109] 

ZC0fc&>. ECUftla-f A^E-^ 1 0t^©t7-f A°ECU1 Ut 3£#tftiCft 
. ##PJ!tf>*>f «yf UT#tg-r-2> nf^^;i/A9-MO S F ET 2 1 

, ^l/-^i^ilbtfflpf t^;VA°t7-MOSFET2 2, Ay^T^^UU 
-Ry^SrflfiLfeflimfeW©^^ A'ECU 1 1 h IH^IC«^$ ;ft£ &<Z)tf>, M 
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OSFET21, 2 2 Zmn-tZ^J 9 an>\f =l- Z £LX. W, 1 ^JfeM^ii 

fg*fj£v>f n> 2 4 lcftx.T, #MiiM^-r>L l ZftLTT-tmiSZftoZ. 

£<DXg&^ (^-g-1-tlli®fs«ltB5:«Ffe^^) Jrb^Kj^ffi^ T>f 3 > 5 5 
[0 110] 

[0 111] 

jKf-ECUi6», n>tf swi 4 aizxm.&znf=.fcM=E- 1/ 

>r 1 5 izxmm^nr=.mMm^m-^^^xv^ ^^~z 1 2<z>m^i* (m 

OSFET2 Ut> • t7§t5PWMft©fi-f^f) 

TiiMMl^v>f n>6 l7b^a^Tlg^M#tc^SlbTM#*f^v>r=i>6 i/\ffi 

iJi--5> K9>f ®» (D/R) 6 2, A^USj£&m5£*I± («*.tf5V) IC 
»bt^f-E CU 1 6 ft©&gP'\#W&-r5«*[a»6 3, &t>\ jI-B^T 

&j& 5: -f S # & W U & X. * ffi 0 S& ^ & HI X. T V\ 5 . 
[0 112] 

T r 3 1 r<3Dh^>^^^T r3 1 <DZ1 U# 2 £.?>( CU 1 HHK&iBSt 
R 5M«R 6<Z)^M*££^lT3l£mR 7 fc^e>«f£3*u jUSfcttS^ 
3>61 ^e>©ffi*^Highl//<;i/T?S)S h^y V7s # T r 3 1 ^>IT 

, U-i" A'ECU 1 li|ffl7^f 2> 5 5 (DKjnR— h $:Low l//^;WCb, iUfg^ffS 
V-f 3> 6 1 ^e>CDmiJ^LoH WOVX-tbZtg. h5>^*Tr3 1*5*7 
bT> y^^ECUl 1 {R!I (Z) "=r n > 5 5 (DAiitf— h fcHighU^WCf S - £ 
ICiU, MMM/Sv-f n> 6 1 ^f>ffi*snfei^S:, C>f^ECUl 11 

3 0 M2 0 0 3- 3 0 3 1 7 2 3 
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[0 1 13] 

sKf-ECU 1 6flf©ii^*flSv>r n> 6 Hi, n>t'SWl 4 a(Ct 

m^m^(Dmmmt>\ mmmmm (^«sooh z ) <t v\m 

[0 114] 

CJSCT, ££4Mm& (Mxtf5 0 0) JKr©mjeoM^««BHft-e®PgWJc|g 

W^-K-ett, Mi ^®JIM^H iMMfflJIM («itf7 0 0Hz) 
fCgS^U LOW^-KT'tt, »^#©^HS!»S:LOWf^»M©Ma8« ( 
Mk.«6 0 0Hz) £i85£U X*c> LOWf^ifr^- K^gifr^i&^e- KT», 

MM^m^^H (Mx.«> 500~700Hz) fcT^fl: 



[0 115] 

fit, rtf>^^Hf-if £^tt£C7^V\ 0 ECU 1 lf©7>f n>5 5tt, Ji^rM 
fCMtl^ffil, fffltajbMSCjStt, MOSFET21$:iit 
5PWMif©fa-f>f^U MO S FET 2 1 &PWM0JiIt§ o 

££Jg&C> jKt-ECU 1 6ft©itM*f£&V>f n:/6 1 li, LOWf^i^-K 
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[0 116] 

fc&lC, LOWffi=E- FB#tC»7^/\ 0 1 , 2 &T»3tSlS©PWM^©fa 
[0 117] 

5 6««l8W6n, #f-ECU l 6©iifB*ff5v-f ny 6 l icte, rtf>tsnf£-fe> 

■9- 5 6 j^e>©lfeffife##A:fr3*lS (H8#i) . 
[0 118] 

>raotI03>^SWl 4 a ICT L OWf^i^- F#IK)£3 *lT RT, 

j^f-ECU l 6(DmmMfZ^4 ny 6 l t:fe^TlibtlllT3*i5MaT'l) 

[0 1 19] 

i offl!|C[)T>f =l> 5 5 tfiV'trt 1 , 2 0T&$B3MC 9>f /I^E-* 1 2 /\ 

fit, S 5 0 OICTT^AW^E- Ktflftftffit- Fictajtstifcg&ictt, 
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-7-4 IZttJ&Vtm^^ (Mi«6 0 0Hz©ff) <7>fA'ECU 1 1 IC 
[0 1 2 0] 

Z.(DM$k. VJAE CU 1 1 <WT?ti, !7>f^i, 2<Z)±#, T^icBS£&& < , 

tit, MOSFET2 ' #7 3*1, <7-f A^E-# 1 2 #SgSfr3*l5 £ £ 

tC ?Sc -S> o 

[0121] 

A^TaBfiliSKl&S^^SrWWr'rSo fit, <7-fA'l, 2#Ta8&fi*C&tt*l 
If, S 5 2 OlC^frl/T, 6^?)(Z)tffif^Clot, V >{ J* 1 , 

fHWU sss 5 i otc^frrs. 

[0 1 2 2] 

£0>fctf>, >7>f/tl, 2A>Jl#*T*fetlli, S5 10, S 5 2 0, S55O0 
ft, r©J:^JC±#^lfflS:tf-«!l , f Sfc»K:|gffS*l«S 5 1 0, S 5 2 0, S5 

[0123] 

<S 5 3 0ICT, 6 fr£©tfcffi*§-3lC2£^5£, ?-fAl, 2 #±SS 

>f;U, 2tt, TWe&-5>-£fr^ S 5 4 0&CT, TP$B#raft8(!!ffl 

, US S 5 10 iZ®fi-?Z> 0 
[0 1 2 4] 
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Z.(Dtc&>, »7>f/U, 2 tfT t\l£, S510, S520, S530, 
S 5 4 CKDMMtfWiVMLMfiZtlT, V^^l, 2 (DT^M#ftM£4"i£ Z\ 
£*C&£ 0 ft, ZKDcfc ?JCTI«R9£fffMir£fc#)JC||?T S 5 1 0, S5 

2 0, S 5 3 0, S 5 4 OCD-^CO^S^, *#§BH (ff^ 6 ) 2 ffB##|£ 

[0 12 5] 

S 5 6 OiC#^fUT, S 5 4 0&t>*S 5 5 0 <D%m\Z J: o Tlg$ *i£*$t£>T 

^rW±#M?:i*a}b> ^tf>B#f^Ta (T a =ri^^ra-±#^w) 
m £ y * ^ £ v n £ ¥ 5Wr-r § . 

[0 12 6] 

f LT, UriiT a^fp^MJ^TT'fetili, •£© * * S 5 1 0 iz®ft U &I8! 
iTa ^ff^lJ: U ti;*:^ v^-cHcWu S 5 8 0(c#ffbt, T&lfcffi^-Ki: 

ft, ^*&a#jgS&3tlT^e> S 5 4 O&tfS 5 5 OlCTTMHOttfi^B? 
IW#HR!l$*l£*T*», S 5 6 0 StlTfe^rlSHT a SUfflT? £ & » £ 

S 5 1 0 \Z&fi-tZ> 0 

[0 12 7] 

S 5 8 OJCTTPMMBf^- FfcLTWilfflr^- F*««3ea*ife»#, M 
feftfo-vf ny 6 1 l±, "7>f/U, 2©Tl^^tCtt, PWMifCra-f^ 

-f IC;#JS L £fl^H8# 5 0MH z '&I7^;1ECU 1 1 iCffiij 

«7>fAE CU 1 1 KM It, Sra-f-ffflPWMi^iCTMOS 
F E T 2 1 ^Hry - t7S^, 9>f;U f 2 £>±#tp{Cli, PWMf^©fa- 

AE CU 1 1 tC*f l/T, gHfa-f^©PWMHf ICTMO S F E T 2 1 
y ■ #7£-&£o 
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[0 12 8] 

it, S 5 9 0{C^?TbT, S 5 5 O&tf S 5 4 0©&SK:J:o*tiil!j£2ftfc*3&r 

<B±#l$ia;&tfTI$i$IS£a£*ffiU *0>H£l8ll£Tb (Ta=i#||-TW 

[0129] 

fit, WrHIBT b#3MMJS*TT?**itf, ffflt* S 5 1 OiCflfU I^ISI 
ffi> ?!i&&ffl*<jgSfr3*lTfr*>S 5 5 O&tfS 5 4 0 ICT _t#B#P^&t>*TP$B# 

ra^tf8»ans*'ei±, s 5 9 o^frstiT^^raUT b &3rm-e£&v^ t 

fr£>. S 5 1 0 Kl^fr^e. 

[0 13 0] 

S6 1 OlCTTI^MMf^- F^LTIfM^ - KtffgJtSnfc^llrlc 

m'rz.-TJlZttl&Ltz.m^m^ («t{i6 0 0Hz©^) C-fAECU 

1 HCffiijtSIi:^ <7-fA°E CU 1 1 lC*fUT, 1fB#> W^a.-^ ©P 
WMf^tCTMO S F E T 2 1 • t7§t^„ 

[0131] 

2 £l±8U#T?«J*3*lfcjtf'5 s --E CU 1 6(CT, rj-fA^E-^l 2©«!I»it* 
S PWMlfOfa-f^ fc&JtU 1 2 fc— ffrftStlfc?^ /1E 
CU 1 lit'li, iKf-ECU 1 6 'V&feZtltz.Ti.-TJ JCfl£v*PWM##& 

[0 13 2] 

3tf>fc#), r7-f/\ 0; E-# 1 2 21— ^bStlTECUF^j^C^ A 0; E-# 1 0 
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[0133] 

*^Mm<D£oiZ. yjrt*c-91 2©0m*T*;Jb£PWMfs#©f^-^ £ 

^tsM^^r-f e cu i e^fe^^-r-s^iiic <fcoT. ecu i 6 

© n x h r v < 3 £ 

[0 1 3 4] 

.tot *mmw<D v << rtwmw&o) * e> «si$©igifr#ig£LT©afs 

/Kf-ECU 1 6hC-YA°ECUl 1 £ © 2 o© E C U £M V^H^t" -5 <fc 
[0 13 5] 

SrfHMU C>f;U, 2©T^^K^±#^raJ:U%mS©s ? l : ^W±^^<^ 

-^w «fe y it, t7-r i 2© h;i/# ^r^^^-tt, 9-f;u, 

2©T|^^Wil_h#^rai:©M^^^<>fc'2)©$:I^IhbTV^5> 0 Zl©£#), *H 
^©^-fA^U^giC^tlli, t7>f^l, 2©±#B£©M^,g£T|S$B#©i& 

[0 13 6] 

S< fc&©£ Rfrlfc"*- «C, VJAI, 2©T»PWMf|#©fa-f'f 
&VL\%. <7-fA°l, 2©±#B£©PWM##©^-t^ &*iiE-t£ <fc"MCbT 
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t> J: Vn 0 

[0137] 

[03] ^l||^M© , 7-<A|g»f^*®#l!S#^5:^-rillJ^0 , r&-2)o 
[04] ^lll^M^y-Y^lgi&M^SSr^-r^n-^-V- hT*&£ 0 

[05] igi mmm<DV4 rtm&mMK&^xmtbbtiT^&v j 

ow^i€- K^ti^ti^^^s^m^s^fF^fgffl&^b, (b) 0 

4 © y >f AigifrftfiMJi jcasv^TJB^btis &«EHgJ8 jfc«te a~c <z>^# 

[0 9] nanigM^cf^^i&Sff^ssr^-r^n-^-v- h-e&s. 

[010] c^^ffiSJ^iKco^M&^l-iaa&H^feS. 

1, 2-rMA\ 5-U>^tWi, lO-ECUrtlU-f^-*, 1 1 — C7 
>f;fECU, 12 a, 12b-^7'X 1 3 -#ifcffiiHfc 

ffiX-f>y^, 1 4 -=i>tf E CU, 14a-3>^SW, 14h-HISW, 1 

5 - y-tzy-y-, l 6-iKf-ECU, l i 8 -4 tf— i/B y 

sw, 24, 6 i -3t^M^v>r ny. 25, 6 26, 6 2 - k 
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9>f/t|Btt, 2 7 - A*B», 4 5 -SSfclfcfflffli, 5 5-V>f3>, L 1 -#f 
iHI9>f>, 2 1- nf^Wi7-MOSFET, 2 2-pf tW!7-M 
OSFET, R y # 7 y^fV — « 
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94] 



SI 50 
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YES 








S160 

\ 















START 



LQWft3ftl3 



— K 



S110 



(fc«la]SsiIlgN)£&ttJ 



YES 
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SI 30 



NO 




SI 90 



S200 
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[0 5] 



( a ) 



1 ■ - - 

■ 




HIGH 


50-65 IM^U/fl- 


LOW 


2o~35 ■y-'fc;!'/^ 


( b) 





35 


■ 




25 




20 "*-r^u/# 


< 
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10 ■«M^U/# 
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[07] 



c 



START 



S350 



YES 



tfc&ffiF «- 



S360 
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S310 



^ — 5»^P^I«3SfS I m 

mm 
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NO 
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JL 
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NO 



S390 
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